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THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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1 . The specification is replete with grammatical errors too numerous to mention 
specifically. The specification should be revised carefully. Examples of such errors are: 
"hear 11 in page 83, Iine21. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
"20" in Fig. 53 and "321" in Fig. 54. A proposed drawing correction, corrected drawings, 
or amendment to the specification to add the reference sign(s) in the description, are 
required in reply to the Office action to avoid abandonment of the application. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 40-58 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter, 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Claim 40, recites "means for obtaining an amount of a cardiac wall movement by 
correlating the cardiac wall contour divisions of one of the heart images to those of 
another", on lines 7-8. There is no disclosure in the specification as originally filed of 
neither "means for obtaining an amount of a cardiac wall movement by correlating the 
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cardiac wall contour divisions of one of the heart images to those of another" nor how to 
perform it. The specification as originally filed discloses associating division points 
having the same numbers for respective time phases with one another (see Fig. 56) and 
movement distances of the division points in respective time periods are calculated (see 
page 90 t lines 6-12). 

Claim 43, recites "determination means for determining from the heart images an 
image corresponding to a reference time; and means for obtaining an amount of 
movement from the cardiac wall contour divisions corresponding to the image 
corresponding to the reference time", lines 7-10. There is no disclosure in the 
specification as originally filed of "determination means for determining from the heart 
images an image corresponding to a reference time; and means for obtaining an 
amount of movement from the cardiac wall contour divisions corresponding to the image 
corresponding to the reference time" nor how to perform it. The specification as 
originally filed discloses pre-setting a contour E1 in a certain time phase as a reference 
time phase with respect to the periodic diastole and systole movement of the heart 
(page 88, lines 8-20). 

Claim 44, recites "an input section configured to input heart images generated in 
a time-series and speed information of heartbeats synchronizing with the heart images", 
lines 2-3. There is no disclosure in the specification as originally filed of synchronizing 
speed information of heartbeats with neither the heart images nor how to perform it. 

Claim 45, recites "an input section configured to input heart images generated in 
a time-series and speed information of heartbeats synchronizing with the heart images", 
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lines 2-3, and "a detection section configured to detect a dynamic range of the amount 
of movement for at least one of each cardiac wall contour division", lines 11-13. There 
is no disclosure in the specification as originally filed of synchronizing speed information 
of heartbeats with neither the heart images nor how to perform it. There is no disclosure 
in the specification as originally filed of "a detection section configured to detect a 
dynamic range of the amount of movement for at least one of each cardiac wall contour 
division" nor how to perform it. The specification as originally filed discloses in Fig. 69, 
step D8 detecting a dynamic range. However in step D7 reading the speed information, 
in step D9 allot display colors and in D 10, display velocity information with display 
colors, which simply means that the dynamic range determined in step D8 is for speed 
information that is displayed in step D 10. 

Claim 45, recites "a detection section configured to detect a dynamic range of the 
amount of movement for at least one of each cardiac wall contour division", lines 11-13 
and "an allocation section configured to allocate a display color, used for displaying, the 
speed information on a display screen, to the dynamic range", lines 14-15. There is no 
disclosure in the specification as originally filed of how to allocate a display color, used 
for displaying, the speed information on a display screen, to the dynamic range which is 
"a dynamic range of the amount of movement", as recited in lines 11-13 of the claim 

As to claim 46 refer to claim 40 rejection. 

As to claim 49 refer to claim 43 rejection. 

As to claim 50 refer to claim 44 rejection. 

As to claim 51 refer to claim 45 rejection. 
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As to claim 52 refer to claim 40 rejection. 



As to claim 55 refer to claim 43 rejection. 



As to claim 58 refer to claim 45 rejection. 



Drawings 



5. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "limitations listed 
above in paragraph 4" must be shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 



6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 42-43, 45, 48-49, 51 , 54-55, 57-58 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claim 42 recites the limitation "display at least the adjacent contour divisions" in 
Iine4. There is insufficient antecedent basis for this limitation in the claim. 

Claim 43 recites the limitation "division points of the cardiac wall contour 
divisions" in lines 10-11. There is insufficient antecedent basis for this limitation in the 
claim. 



Claim Rejections - 35 USC §112 
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Claim 45 recites the limitation " each division point of the cardiac wall contour 
division" in lines 12-13. There is insufficient antecedent basis for this limitation in the 
claim. 

As to claim 48 refer to claim 42 rejection. 
As to claim 49 refer to claim 43 rejection. 
As to claim 51 refer to claim 45 rejection. 
As to claim 54 refer to claim 42 rejection. 
As to claim 55 refer to claim 43 rejection. 

Claim 57 recites the limitation "classifying the speed information of heartbeats" in 
line 1 . There is insufficient antecedent basis for this limitation in the claim. 
As to claim 58 refer to claim 57 rejection. 

The claims are replete with inconsistencies and 1 12, first and second paragraphs 
and will be rejected by the Examiner as best as being understood. 



8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



9. Claims 40-41 , 46-47, 52-53 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nakamura, Takashi et al. (Japanese. Pat. Application. KOKAI Publication 
No. 4-270983). 



Claim Rejections - 35 USC § 102 



States. 
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As to claim 40, Nakamura discloses, a heart function analysis apparatus 
comprising: 

an extraction section configured to extract a cardiac wall contour from each of a 
plurality of heart images generated in a time-series [left ventricle contours EDS and ESS 
of each tomography image is extracted in step 403, from a time series of images (figs, 7 
and 8)] ; 

a division section configured to divide the cardiac wall contour of each of the 
heart images' into a plurality of cardiac wall contour divisions, using a point having a 
structural feature of the heart as a reference [divides the contour of each cardiac image 
(step 405). It is clear from Fig. 5 that the contour is divided using as references the 
heart proximal portion 51 and the heart apical portion 53, which have the structural 
characteristics of the heart]; and 

means for obtaining an amount of a cardiac wall movement by correlating the 
cardiac wall contour divisions of one of the heart images to those of another [the 
apparatus associates the divided contours with the different tomography images in the 
time series (corresponding to tomography images in an end period of ectasia and an 
end period of contraction), to detect the heart wall movement] . 

As to claim 41 , Nakamura further discloses, wherein the point having a structural 
feature corresponds to at least one of a cardiac apex, an annulus valva and a papillary 
muscle [cardiac Apex (Fig. 5, portion 53]. 

As to claim 46 refer to claim 40 rejection. 

As to claim 47 refer to claim 41 rejection. 
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As to claim 52 refer to claim 40 rejection. 
As to claim 53 refer to claim 41 rejection. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



11. Claims 42, 48, 54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakamura, Takashi et al. (Japanese. Pat. Application. KOKAI Publication No. 4- 
270983) as applied to claims 40, 46, 52 above and further in view of Sheehan al. (U. S. 
Patent 5,601,084). 

As to claim 42, Nakamura further discloses color displaying the heart wall 
movement as shown in Fig. 6. Nakamura does not specifically disclose, wherein said 
means for obtaining a cardiac wall movement comprises: 

means for classifying the cardiac wall contour divisions for plural positions of a 
cardiac wall to display at least the adjacent contour divisions with different colors or 
different luminance. However classifying cardiac functions such as heart wall motion by 
color coding (using different colors) is well known in the art as disclosed by Sheehan. 

Sheehan discloses a method for imaging the heart and analyzing characteristic 
cardiac parameters of a patient's heart (col. 2, lines 62-65). The image of the heart is 
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presented to the user in color so that parameters are readily evident based on a defined 
color-coding. For example, the color coding (using different colors) can represent 
regional cardiac functions, or abnormality regional functions, perhaps as expressed in 
units of standard deviations from the mean of a normal reference population. In this 
context, regional functions are intended to mean a cardiac wall motion (col. 13, lines 14- 
22). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the teachings of Sheehan to modify Nakamura's apparatus 
by classifying the cardiac wall contour divisions for plural positions of a cardiac wall to 
display the wall contour divisions in different color in order to make cardiac parameters 
readily evident to the user based on their color coding. 

As to claim 48 refer to claim 42 rejection. 

As to claim 54 refer to claim 42 rejection. 
12. Claims 43, 49, 54, 55-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Nakamura, Takashi et al. (Japanese. Pat. 
Application. KOKAI Publication No. 4-270983) and Zhu al. (U. S. Patent 6,236,738) 

As to claim 43 refer to claim 40 rejection for their common features. Nakamura 
further discloses, 

a display device configured to display the amount of movement with one of a 
numerical display, a graphical display and a color display of the cardiac wall [the 
apparatus has a structure for color-displaying the heart wall movement as shown in Fig. 
6.] , and the different tomography images corresponding to tomography images in an 
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end period of ectasia and an end period of contraction. Nakarnura does not specifically 
disclose, 

determination means for determining from the heart images an image 
corresponding to a reference time; 

means for obtaining an amount of movement from the cardiac wall contour 
divisions corresponding to the image corresponding to the reference time or division 
points of the cardiac wall contour divisions, for each cardiac wall contour division or 
each division point. 

Zhu discloses a method for non-rigid cyclic analysis of a series of images by 
fitting a spatiotemporal finite element mesh model to motion data samples of an 
extended region at all time frames (Abstract). As shown in Fig, 1 the mesh points are 
partitioning he myocardium into divisions. A set of points is selected at a reference state 
(tO). The corresponding spatiotemporal trajectories of these points specify the mesh 
configuration at subsequent time instants and define the moving and deforming domain 
of each element (division). The amount of movement of the point at any time is 
calculated (col.5, line 18-50). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to use the teachings of Zhu to modify 
Nakamura's apparatus by determining from the heart images an image corresponding 
to a reference time and obtaining an amount of movement from the cardiac wall contour 
divisions corresponding to the image corresponding to the reference time or division 
points of the cardiac wall contour divisions, for each cardiac wall contour division or 
each division point in order to track the motion of the heart during contraction which has 



# 



# 



Application/Control Number: 09/778,097 



Page 1 1 



Art Unit: 2623 

a correlation with some diseases such as regional contractile abnormality using a model 
that achieves satisfactory results in the presence of noise. 

As to claim 49 refer to claim 43 rejection. 

As to claim 55 refer to claim 43 rejection. 

As to claim 56 refer to claim 43 rejection. 
13. Claims 44, 50, 57 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Nakamura, Takashi et al. (Japanese. Pat. Application. KOKAI 
Publication No. 4-270983) and Yamazaki, Nobuo (Japanese, Pat. Application. KOKAI 
Publication No. 4-270983). 

As to claim 44, refer to claim 43 rejection for their common features. Nakamura 
does not specifically disclose, 

an input section configured to input heart images generated in a time-series and 
speed information of heartbeats synchronizing with the heart images; 

a classification section configured to classify the speed information of heartbeats 
for each of positions of the cardiac wall contour divisions; 

means for obtaining a speed statistic for each position of the cardiac wall contour 
divisions; and 

a display device configured to display the speed statistic with at least one of a 
numerical display, a graph display and a color display of a cardiac wall. 

Yamazaki discloses a cardiac function analysis apparatus which inputs heart 
images and speed information of heartbeats synchronizing with the heart images (Figs 
46, 47). Divides a contour of a heart wall obtained by extracting a heart wall contour 
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from a heat image, classify the speed information of heartbeats for each of positions of 
the cardiac wall contour divisions (Figs. 48-49), obtains rate information of a heart area 
and rate statistics, and display the rate statistics as a color display of the heart wall (see 
paragraphs (0159) to (0179) and Fig. 61. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use the teachings of 
Yamazaki to modify Nakamura's apparatus by obtaining and classifying the speed 
information of heartbeats, obtaining a speed statistic for the cardiac wall divisions and 
display the speed static on a color display in order to make cardiac parameter 
information readily evident to the user based on their color coding and clearly show the 
myocardium abnormalities. 

As to claim 50 refer to claim 44 rejection. 

As to claim 57 refer to claim 44 rejection. 
14. Claims 45, 51, 58 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Nakamura, Takashi et al. (Japanese. Pat. Application. KOKAI 
Publication No. 4-270983) and Yamazaki, Nobuo (Japanese. Pat. Application. KOKAI 
Publication No. 4-270983) and further in view of Sheehan al. (U. S. Patent 5,601 ,084). 
As to claim 45 refer to claim 44 for their common features. Neither Nakamura nor 
Yamazaki discloses, 

a detection section configured to detect a dynamic range of the amount of 
movement for at least one of each cardiac wall contour division and each division point 
of the cardiac wall contour division. 
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Sheehan discloses a method for imaging the heart and analyzing characteristic 
cardiac parameters of a patient's heart (col. 2, lines 62-65). The image of the heart is 
presented to the user in color so that parameters are readily evident based on a defined 
color-coding. For example, the color coding (using different colors) can represent 
regional cardiac functions, or abnormality regional functions, perhaps as expressed in 
units of standard deviations from the mean of a normal reference population. In this 
context, regional functions is intended to mean a cardiac wall motion (col. 13, lines 14- 
22). The range of cardiac wall motion is determined and displayed (col. 2, lines 49- 
51 col. 3, lines 54-63, col. 13, lines 35-40). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use the teachings of 
Sheehan to modify the combined apparatus of Nakamura and Yamazaki by determining 
and displaying the range of cardiac wall contour motion in order to track surfaces of the 
heart on the graphically displayed images to define data at an end systole and at end 
diastole of the cardiac cycle and by dynamically viewing the range of motion of the 
cardiac wall, a medical practitioner can monitor dynamic changes in cardiac function 
with respect to the range of motion of the cardiac wall. 

As to claim 51 refer to claim 45 rejection. 

As to claim 58 refer to claim 45 rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samir A. Ahmed whose telephone number is 703-305- 
9870. The examiner can normally be reached on Mon-Fri 8:30am-6:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on 703-308-6604. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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